
See corresponding editorial on page 837.

Trends in junk food consumption among US children and adults,
2001–2018
Junxiu Liu,1,2 Yujin Lee,2,3 Renata Micha,2 Yan Li,1,4 and Dariush Mozaffarian2

1Department of Population Health Science and Policy, Icahn School of Medicine at Mount Sinai, New York, NY, USA; 2Friedman School of Nutrition Science
and Policy, Tufts University, Boston, MA, USA; 3Department of Food and Nutrition, Myongji University, Yongin, South Korea; and 4Department of Obstetrics,
Gynecology, and Reproductive Science, Icahn School of Medicine at Mount Sinai, New York, NY, USA

ABSTRACT
Background: Trends in junk food consumption, a risk for obesity,
are not well established.
Objectives: We examined national trends in types of junk food
(excluding beverages) and their sources (grocery, restaurants,
schools, etc.), overall and in population subgroups.
Methods: We assessed 29,970 children (aged 2–19 y) and 44,501
adults (aged ≥20 y) with 24-h dietary recall data from 9 NHANES
cycles (2001–2002 to 2017–2018). Trends in junk food were assessed
over time using 1-d values for individuals with single recalls and 2-d
means for others.
Results: From 2001 to 2018, percent energy (%E) from junk food
remained stable for children (from 18.1% to 17.5%, P-trend = 0.25)
and decreased for adults (14.1% to 13.0%, P-trend = 0.002). Among
children, increases occurred in %E from crackers (1.19% to 1.35%)
and snack/meal bars (0.38% to 0.69%) and decreases in candy
(2.58% to 1.96%) and other desserts (3.11% to 2.48%) (all P-
trends < 0.01). Among adults, increases occurred in snack/meal
bars (0.31% to 0.78%, P-trend < 0.001) and decreases in candy
(1.97% to 1.55%; P-trend < 0.001), sweet bakery products (5.52%
to 4.98%; P-trend = 0.04), and other desserts (2.19% to 1.86%; P-
trend = 0.001). In 2017–2018, grocery stores provided the largest
proportion of junk food (72.7% for children, 77.1% for adults),
followed by other sources (13.1%, 12.1%), restaurants (8.05%,
9.11%), schools (4.86%), and worksites (1.99%). In both children
and adults, junk food intake was higher among non-Hispanic white
and black Americans compared with Mexican Americans, among
those with higher compared with lower education, among women
compared with men, and among older compared with younger adults.
In sensitivity analyses using only 1-d recalls, mean junk food intake
each cycle was ∼0.8–1.0 and 0.3–0.4%E units higher in children
and adults, respectively, with otherwise similar trends and subgroup
differences over time.
Conclusions: From 2001 to 2018, %E from junk food represented
nearly 1 in 5 calories among children, without change, and nearly 1
in 7 calories, with modest decrease, among adults, with disparities in
subgroups. Am J Clin Nutr 2021;114:1039–1048.

Keywords: junk food, % of energy (%E), NHANES, children,
adults, grocery stores, restaurants, school, worksite

Introduction
Obesity is a significant and growing public health concern in

the United States (US) and worldwide, increasing risk of several
chronic conditions, including type 2 diabetes, cardiovascular
diseases, and cancers (1). Unhealthy diet is a major contributing
factor to obesity and other chronic conditions. In the US, 32%
of adults and 49% of children have poor diet quality, whereas
dietary disparities persist or are worsening among racial/ethnic
minorities and groups with lower education and income (2,
3). Hence, promoting healthy eating for all Americans plays a
vital role in preventing adverse health outcomes and alleviating
disparities. A healthy diet is particularly important for children
because diet quality at an early age influences food preferences
and health outcomes over the life course (4).
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A range of highly processed and packaged salty snacks, candy,
and sweet desserts, commonly termed junk food, have been
linked to obesity and other adverse health outcomes (5). To
help curb consumption, junk food taxes have been proposed or
implemented in several US localities and Mexico and Hungary
(5–7). A national (federal) junk food tax has been examined
and found to be legally and administratively feasible in the US
(5). Modeling studies conducted in the US and United Kingdom
suggest that junk food taxes or similar economic disincentives
could effectively reduce obesity, diabetes, and cardiovascular
diseases (8, 9). Although sugar-sweetened beverages (SSBs) have
been extensively studied, much less is known about distributions
and trends in nonbeverage junk food. One prior study evaluated
trends in foods defined as junk food according to specific Chilean
nutrient criteria among US youth from 2003 to 2016 (10). Yet, this
study did not evaluate more traditional categories of junk food,
junk food consumption among adults, or sources (e.g., grocery
stores, schools, worksites) of junk food.

Understanding these distributions and trends, overall and in
population subgroups at risk for health disparities, is crucial to
inform priorities and policies to discourage junk food intake and
improve dietary quality and diet-related health disparities.

In this investigation, we assessed food categories defined for
junk food taxes proposed or implemented across US localities
(5) and used for prior health impact modeling studies (9). We
examined current levels and historical trends in total and subtypes
of junk food consumption, focusing on foods (rather than SSBs)
and their food sources overall and in population subgroups among
nationally representative samples of US children and adults.

Methods

Data source, study population, and dietary assessment

NHANES is a series of cross-sectional surveys using a
complex, multistage sampling design to enroll a nationally
representative sample of the civilian, noninstitutionalized US
population (11). The protocol was approved by the CDC/National
Center for Health Statistics (NCHS) Ethics Review Board, and
all participants provided written informed consent. Details on
the NHANES study protocol and data collection methods are
documented (12). Because the data are publicly available and
deidentified, institutional review board approval was not required
for the present study.

This investigation used data across the most recent 9 cycles
of NHANES (2001–2002 through 2017–2018), including US
children aged 2–19 y and adults aged ≥20 y who completed at
least 1 valid 24-h diet recall, as determined by NCHS criteria.
All participants were eligible for dietary assessment with up
to two 24-h recalls in which respondents reported all foods
and beverages consumed during the previous 24 h (midnight
to midnight). Through a computer-assisted dietary interview,
trained NHANES interviewers used the 4-step Multiple-Pass
Method in 2001 and the new 5-step Automated Multiple-Pass
Method from 2002 and onward to collect dietary intakes. Both
methods have been validated as research-based multiple-pass
approaches to enhance complete and accurate food recall and
reduce respondent burden (13). The 1-d value was used for
individuals with single recalls and 2-d means for those with

2 recalls. The protocol and data collection methods for the 24-h
recall dietary assessment have been described in detail (14) (see
Supplemental Methods). The same computer-assisted dietary
interview system was used for both mobile examination centers
in-person and phone follow-up dietary interviews. The food
composition tables are updated with each cycle of NHANES to
account for changes in food supply and are considered the best
available by the USDA at the time of release. The flowchart for
participants is shown in Supplemental Figure 1.

Assessment of junk food consumption

The primary outcome variables were the mean consumption
of junk food (excluding SSBs) and its subtypes in percent
energy (%E). Absolute energy intake, which varies with age,
sex, physical activity, and metabolism, was assessed in secondary
analyses. Junk food was characterized based on the most common
specified categories used for junk food taxes across US localities,
Mexico, and Hungary (Supplemental Table 1). Main subgroups
were based on the USDA Food and Nutrient Database for
Dietary Studies food grouping codes in combination with the
USDA What We Eat in America food categories, including sweet
bakery products, savory snacks, crackers, snack/meal bars, candy,
and other desserts (15). To exclude potentially healthy options
in these categories, we excluded any products with higher-
quality fats (for products with ≥5% energy from fat), defined
as an unsaturated to saturated fatty acid ratio of 4:1 or higher;
higher-quality carbohydrates (for products with ≥10% energy
from carbohydrate), defined as a carbohydrate to fiber ratio of
10:1 or lower; and with sodium content at or below the 2-y
category-specific draft FDA voluntary sodium guidelines (16).
In sensitivity analysis, we applied alternative nutrient thresholds
and criteria from the Chilean Food Regulation used to define
“unhealthy food” and jointly mandate front-of-package warning
labels, restrict child-directed marketing, and ban sales in schools
(Supplemental Methods).

Sources of junk food

Secondary outcome variables were sources of junk food,
obtained through the question, “Where did you get (this/most
of the ingredients for this) {FOODNAME}?” “Was it from
a supermarket, a convenience-type store, a fast food place, a
restaurant, from someone else, or another source?” For this
investigation, food sources were grouped according to the
NHANES Dietary Interviewers Procedures Manual (17) into 1)
grocery stores (grocery or supermarket), 2) restaurants (restaurant
fast food/pizza, restaurant with waiter/waitress, restaurant no ad-
ditional information), 3) school/childcare for children (cafeteria
in a K–12 school and childcare center; hereafter referred to as
schools) and worksites for adults (cafeteria not in a K–12 school,
vending machine, common coffee pot or snack tray), and 4)
other sources (e.g., from someone else/gift; sport, recreation, or
entertainment facility; food truck).

Population subgroups

To evaluate population subgroups at risk for diet-related health
disparities, findings were stratified by age (2–5 y, 6–11 y, 12–
19 y, 20–34 y, 35–49 y, 50–64 y, ≥65 y), sex, race/ethnicity
(non-Hispanic white, non-Hispanic black, Mexican American),
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educational level (less than high school graduate, high school
graduate or general equivalency diploma, some college, college
or higher), and household income (ratio of family income
to the federal poverty level <1.30, 1.30–3.49, ≥3.50). For
children, parental education attainment was used. Information on
race/ethnicity was collected by trained NHANES interviewers
according to the fixed categories provided by the NCHS
using the Computer-Assisted Personal Interview system, with
classification identified by a household proxy for participants
younger than 16 y and by the respondents directly for those aged
16 y and older. Race/ethnicity-specific results were presented
for Mexican American individuals as opposed to all Hispanic
individuals due to participant sampling changes over time (18).
Trends in junk food consumption for other Hispanic and other
race or mixed-race groups were not presented separately due to
their small sample sizes.

Statistical analyses

The nationally representative population mean intake of junk
food and its component food subgroups (%E and absolute
intake) was estimated for each NHANES cycle among children
and adults. Proportions of junk food from major sources were
similarly assessed. The statistical significance of trends was
assessed by treating survey year as a continuous variable in
a survey-weighted linear regression model. Mean differences
and uncertainty (95% CIs) in junk food consumption and
proportions of junk food from major sources between the earliest
(NHANES 2001–2002) and latest (2017–2018) cycles were
calculated. Sensitivity analyses evaluated findings using data
for each participant from their 24-h recalls for day 1 or 2
only. To understand whether observed trends could be driven by
population demographic shifts, sensitivity analyses were adjusted
for age, sex, race/ethnicity, education, and income levels within
each cycle.

To evaluate potential differences in trends by population
subgroups (age, sex, race/ethnicity, educational level, and income
level), a survey-weighted Wald F test was used to test an
interaction term between the 2-y cycle and subgroups.

Analyses were performed using Stata version 14 (StataCorp),
with a 2-sided α = 0.05. Survey weights, accounting for sampling
procedures, stratification, and clustering, were applied to all
analyses to generate nationally representative estimates. Alpha
values were not corrected for the possibility of type I error from
multiple comparisons, so nominal P values should be interpreted
accordingly.

Results

Population characteristics

A total of 74,471 participants were analyzed, including 29,970
children aged 2–19 y (49.2% female) and 44,501 adults aged 20 y
and older (51.9% female). Participant characteristics in 2017–
2018 are shown in Supplemental Table 2. In total, 92.7% of
US children and 86.0% of US adults reported at least some junk
food consumption on any given day. Higher percentages of junk
food consumption among children compared with adults were
observed across all population subgroups.

Junk food consumption and trends

From 2001–2002 to 2017–2018, the %E from junk food among
children was high (nearly 1 in 5 calories) and remained stable
(from 18.1% to 17.5%, P-trend = 0.25) (Table 1). The %E
was modestly lower (nearly 1 in 7 calories) and decreased over
this period among adults (14.1% to 13.0%, P-trend = 0.002)
(Table 2). The major subtype in both children and adults was
sweet bakery products, followed by savory snacks, other desserts,
candy, crackers, and snack/energy bars. Evaluating trends in
subtypes of junk food among children, increases were observed
in %E from crackers (1.19% to 1.35%; P-trend = 0.006)
and snack/meal bars (0.38% to 0.69%; P-trend < 0.001) and
decreases from candy (2.58% to 1.96%; P-trend < 0.001) and
other desserts (3.11% to 2.48%; P-trend < 0.001) (Figure 1).
Trends were similar among adults, with increases in %E from
snack/meal bars (0.31% to 0.78%) and decreases in %E from
candy (1.97% to 1.55%; P-trend < 0.001), sweet bakery products
(5.52% to 4.98%; P-trend = 0.04), and other desserts (2.19% to
1.86%; P-trend = 0.001).

Findings for absolute energy intake from junk food are shown
in Supplemental Tables 3–4. In sensitivity analyses using only
the first day 24-h recall per person, the mean intake of junk
food in each NHANES cycle was about 0.8–1.0% energy units
higher in children and 0.3–0.4% energy units higher in adults,
compared with using the average of both 24-h recalls per
person (Supplemental Tables 5–7). These absolute differences
corresponded to about 5% higher junk food intake in children
and 2% higher junk food intake in adults, using only the
first day compared with both days of 24-h recalls. However,
inferences on subtypes of junk food and trends over time in
children and adults were not materially altered. Results were
also not materially altered by adjustment for sociodemographic
characteristics over time (Supplemental Tables 8–11). Results
were also largely consistent in sensitivity analyses including only
products in these categories that also met the nutrient thresh-
old/criteria from the Chilean food regulation (Supplemental
Tables 12–15).

Junk food intake by sources

Among different venues, most junk food (>70%) was obtained
from grocery stores among both children and adults throughout
the study period, followed by other sources, restaurants, and
then schools or worksites (Table 3, Supplemental Figure 2).
From 2003–2004 (the first cycle of available data) to 2017–
2018 among children, the proportion of junk food from grocery
stores decreased from 80.6% to 72.7% (P-trend < 0.001) but
increased from restaurants (4.70% to 8.05%; P-trend < 0.001)
and other sources (10.0% to 13.1%; P-trend = 0.001) and
remained stable from schools (4.89% to 4.86%; P-trend = 0.94).
Among adults, proportions of junk food from grocery stores
modestly decreased (78.7% to 77.1%; P-trend = 0.002) but
increased from restaurants (8.11% to 9.11%; P-trend = 0.002)
and other sources (from 10.2% to 12.1%; P-trend = 0.001) and
decreased from worksites (3.69% to 1.99%; P-trend < 0.001).
Details of sources of subtypes of junk food consumption are
provided in Supplemental Tables 16 and 17.
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*P-trend<0.05; **P-trend<0.01; ***P-trend<0.001
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FIGURE 1 Trends in mean percent energy from major subtypes of junk food among US children (aged 2–19 y, n = 29,970) and adults (aged 20+ y,
n = 44,501) from 2001 to 2018. Data were adjusted for NHANES survey weights to be nationally representative.

Junk food intake and trends in population subgroups

Junk food consumption (%E) during this period by education
and income is shown in Figure 2 and Supplemental Figure 3 and
by these factors as well as age, sex, and income (%E, absolute
energy) in Supplemental Tables 18–21. Among children, junk
food consumption was higher throughout this period among
non-Hispanic white and black Americans compared with

Mexican Americans, as well as among children with heads of
households with higher education and income levels compared
with less than high school education and an income/poverty
ratio <1.3. Junk food intake levels in children (%E) tended
to be higher among 6- to 11-y-olds compared with 12- to
19-y-olds but were more similar by sex. In adults, similar
differences in junk food consumption were seen as in children
by race/ethnicity, education, and income. In addition, women
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tended to have higher intake levels than men (e.g., in 2017–
2018, 13.8%E compared with 12.1%E, respectively), and sur-
prisingly, older adults tended to have higher intake levels than
younger adults (e.g., in 2017–2018, 11.1%, 12.1%, 13.3%, and
16.2% among ages 20–34 y, 35–49 y, 50–64 y, and ≥65 y,
respectively).

The overall national trends in junk food consumption seen
between 2001–2002 and 2017–2018 were generally similar in
each population subgroup (Supplemental Tables 18–21). One
exception was differences in trends over time by age among
adults (P-interaction = 0.007): among younger adults (ages 20–
34 and 35–49 y), %E from junk food decreased by ∼2%E during
this period, whereas among older adults (ages 50–64 and 65+ y),
no significant decreases were evident. Findings for subtypes of
junk food consumption in different population subgroups are
shown in Supplemental Tables 22–26.

Discussion
In this nationally representative investigation, we found that

from 2001–2002 to 2017–2018, the %E consumed from junk
food was high and remained stable among children and was a
bit lower and modestly decreased over time among adults. The
major subtype in both children and adults was sweet bakery
products, followed by savory snacks, other desserts, candy,
crackers, and snack/energy bars. Grocery stores were the primary
source of junk food among both children and adults, followed
by other sources, restaurants, schools, and worksites. Over this
study period, grocery stores significantly decreased as a source,
especially for children, whereas restaurants and other venues
significantly increased as a source.

Among subtypes of junk food, snack bars were an increasing
source for both children and adults, whereas candy and other
desserts were a decreasing source (sweet bakery products also
decreased in adults only). Crackers were also an increasing source
for children. Persistent disparities in junk food consumption
were also evident in population subgroups. Among both children
and adults, junk food intake was higher among non-Hispanic
white and black Americans compared with Mexican Americans
and among those with higher education compared with less
than high school education (parental education for children).
Among adults, junk food intake was also higher among women
compared with men and among older compared with younger
adults; decreasing trends over time were also seen in younger
but not older adults. Our investigation focused on junk food
consumption, and other studies have assessed SSBs and overall
diet quality by sociodemographic subgroups (2, 19–21).

This investigation is the first, to our knowledge, examining
sources of trends in intake of total and subtypes of junk food
as a contribution to the overall diets of both US children and
adults. Factors that may have contributed to modest declining
trends among adults and for certain junk food categories such
as candy and other desserts include nationwide health promotion
efforts (22–24), added sugar labeling (25, 26), menu calorie
labeling (27, 28), junk food or beverage taxes (5, 29), the FDA’s
voluntary short-term sodium reformulation goals (30, 31), and a
growing sociocultural recognition of the importance of dietary
habits for health and well-being (32). On the other hand, intakes
of snack bars increased in both children and adults, which offset
declines in other subtypes in children. This suggests the need to
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FIGURE 2 Trends in mean percent energy from total junk food among US children (aged 2–19 y) and adults (aged 20+ y) from 2001 to 2018 by
race/ethnicity (n = 24,661 for children and n = 36,786) and education (n = 28,857 for children and n = 44,454). Data were adjusted for NHANES survey
weights to be nationally representative. Error bars indicate 95% CIs. By race/ethnicity, all P-trends > 0.05 for children; among adults, all P-trends > 0.05
except a P-trend for non-Hispanic white = 0.05. By education, all P-trends > 0.05 for children and all P-trends ≤ 0.05 for adults.
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focus on this growing category with public health education and
policy actions to discourage consumption and/or ensure healthier
accessible, affordable, and convenient snack bar options.

Even excluding SSBs to focus on junk foods, intake repre-
sented nearly 1 in 5 calories in children and 1 in 7 calories in
adults. Taxes, front-of-pack labels, and other policy measures
could be implemented at municipal, state, or even federal levels
to discourage consumption, perhaps with a particular focus on
the largest categories of sweet bakery products and savory snacks
(5, 6). Among lower-income Americans participating in the
Supplemental Nutrition Assistance Program, a combination of
financial incentives for healthier foods plus disincentives for junk
food and other less healthy foods could preserve choice while
meaningfully improving health and health equity and reducing
health care costs (9). The challenges of coronavirus disease
2019, including far worse outcomes for individuals with diet-
related conditions such as obesity, diabetes, and hypertension;
increases in food insecurity; and highest risk among black and
Latino Americans, make addressing healthier eating and nutrition
security for all Americans a major national priority.

The higher consumption among oldest adults, plus declining
intakes among younger but not older adults, was unexpected,
given the conventional notion that younger people seek junk food
and have less traditional diets. Yet, older adults may experience
challenges in buying, storing, and preparing less processed foods,
and at the same time, younger adults are increasingly aware of
and making food purchasing decisions based on considerations
of health and environmental sustainability. Our novel findings
suggest the importance of focusing on adults across the life span,
including older adults, for reducing junk food consumption. More
research is also needed to quantify the relation between total and
subtypes of junk food consumption and specific health outcomes.

Several prior studies have examined earlier trends in snacking
among US youth [up to 2005–2006 (33), 2009–2010 (34), 2014
(35), and 2016 (10)] and adults [up to 2006 (36) and 2012 (37)].
Consistent with our more contemporary findings, these studies
reported high levels of calories contributed by snack foods. A
more recent study evaluated trends in unhealthy foods (termed
junk foods) among US children from 2003 to 2016, based on food
categories with at least half of products defined as unhealthy food
using the Chilean regulation phase 2 nutrient criteria, including
calories, saturated fat, total sugar, and sodium (10). The identified
calories from “junk food” as defined in that study were ∼3 times
higher than in our investigation, as any food consumed in the
United States in a category in which half of the products met
these limited nutrient criteria was considered junk food. Our
investigation builds on and greatly expands these prior reports
by evaluating total and subcategories of junk food consumption,
defined based on US junk food tax bills or laws, and their sources
among both US children and adults using the latest available
national data.

This investigation has several strengths. We assessed the most
up-to-date available data from serial nationally representative
samples to evaluate intakes and trends in US junk food
consumption over 18 y. Junk food consumption was defined
based on the most common food categories used for US junk food
tax bills and laws, with exclusion of products considered healthier
by different sets of nutrient criteria. We evaluated sources and
trends in junk food, as well as detailed investigation of potential
differences among key sociodemographic subgroups at risk for

diet-related health disparities. We adjusted for demographic shifts
over time to assess the potential influence of such changes on the
findings.

This study has potential limitations. Although NHANES uses
a range of high-quality standardized methods to maximize the
quality and validity of the dietary data, self-reported intakes are
subject to random error (within-person variation) and systematic
error. The day 1 recall was performed in person and the day 2
recall by phone, and reported junk food intakes in the day 2recalls
were modestly lower. Due to absence of any consensus external
definition of junk food, we applied a definition derived from
junk food categories used for taxation, and results could vary
with differing definitions. On the other hand, results were not
materially altered in several sensitivity analyses. We focused on
foods, excluding SSBs, due to several recent reports evaluating
trends and disparities in SSB intake (19, 38). Our investigation
cannot determine the underlying reasons for the observed intake
levels and trends, highlighting the need for more research on
whether and how sociocultural drivers, dietary guidelines and
education, built environmental changes, and other policies may
influence junk food consumption overall and in population
subgroups.

Conclusions
From 2001–2002 to 2017–2018, %E from junk food (exclud-

ing sugary beverages) represented nearly 1 in 5 calories among
children, without change, and nearly 1 in 7 calories, with modest
decrease, among adults, with disparities in population subgroups.
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